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(54) Threaded rod and strut connector and method 



(57) A strut-rod connector (10) enables the rod (16) 
to be quickly and easily attached at any adjusted posi- 
tion along the strut (18), or axially adjusted. The con- 
nector has an internal (12) and external (14) head 
assembled to each other for limited rocking and opening 
and closing movement. The rod is threaded in the inner 
head (12) and extends through a transverse slot (49) in 
the outer head. A lock nut (70) quickly clamps the parts 

4 



together, and each self-centers on the legs (21,22) of 
the strut (18). The connection can be made by simply 
rocking the assembly of the two heads and rod to insert 
the assembly and rod at any desired location. Tighten- 
ing a lock nut centers and clamps the assembly and rod 
in place. Optimum loading in either axial direction of the 
rod is provided. 
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Description 
DISCLOSURE 

[0001 ] This invention relates generally to a connector 
for threaded rod and strut, and more particularly to the 
connector, and to a method of installing and adjusting 

the same. 

BACKGROUND OF THE INVENTION 

[0002] Channel or U-shape strut is widely used in the 
construction industry It is used to form vertical, horizon- 
tal or even angular framing. It may be hung from ceilings 
or attached to or embedded in walls or ceilings. Conven- 
tional struts are U-shape or channel shape, and the legs 
terminate in a rolled or inturned short radius circular fold 
so that the inturned legs terminate in an inwardly facing 
edge. The opening of the channel is thus restricted, and 
the legs are in the form of two continuous hooks. A wide 
variety of fasteners, hangers or brackets are used to 
support utilities, such as pipes, conduit, lighting, cable 
trays, and air conditioning or ventilation duct worK for 
example. 

[0003] One of the most common adjustable hanging 
or supporting devices used is the common threaded 
rod. To connect the rod to the strut, a strut nut is nor- 
mally employed. The strut nut has two parallel grooves 
in one surface which are designed to seat on the paral- 
lel inturned edges of the channel legs. The strut nut is 
usually a machined block rectangular in shape, so that it 
has a narrow dimension enabling It to be inserted into 
the channel between the inturned edge legs and rotated 
90° to span the edges of the legs. This normally has to 
be done by hand with the Installer's fingers being 
inserted in the channel and twisting the nut. The nuts 
are often provided with unwieldy compression springs 
to push the nut from the iDottom of the channel once 
seated to maintain the grooves on the inturned leg 
edges. Trying to thread a rod into the nut may compress 
the spring excessively causing the nut to slip and mak- 
ing the proper insertion of the rod difficult. 
[0004] In some arrangements, particularly with square 
nuts, the nuts have to be inserted or threaded into the 
end of the channel. Square nuts are sometimes used 
with strut or channel that has a series of holes in the 
back, with the rod threaded in the nut extending down- 
wardly through the hole. Sometimes the nuts are simply 
loose In the channel or strut, relying solely only on the 
weight of the load to keep them in place. Some systems 
use one kind of nut for the open side of the channel or 
strut, and another for the other or back of the channel. 
[0005] A rod can also be secured to a strut using what 
is known as a hammerhead which seats on the outer 
turned portion of the strut legs. The rod extends through 
the hammerhead and through the bottom of the strut. 
Conventional nuts and optionally washers are threaded 
to bear against the hammerhead and bottom of the 



strut, respectively Proper alignment or adjustment 
either axially of the rod is difficult and time consuming. 
Final installation is also difficult and time consuming, 
requiring the positioning and tightening of at least two 

5 nuts. If adjustment is required, then loosening, reposi- 
tioning and retightening are required, 
[0006] Hammerheads and nuts can be utilized 
together with a common fastener such as a bolt. Such 
assemblies are used sometimes to splice strut sections 

10 or to act as stops for other type fasteners securing pipe, 
for example, to the strut. Examples of such assemblies 
are seen in prior U.S. Patent No. 4,783,040 to Lindberg, 
etal. 

[0007] There is a need for a fastening system which 
15 can firmly clamp a length of threaded rod to the strut 
and support the rod and any load on the strut for full 
compressive or tensile loading on the rod. There is also 
a need for a rod-strut connecting system which can eas- 
ily be preassembled and inserted In the channel for 
20 adjustment, both along the strut, or axially of the rod, 
before being tightly clamped and affixed to the strut. 

SUMiWARY OF THE INVENTION 

25 [0008] A rod connector is employed for channel shape 
strut of the type having legs with inturned edges. The 
connector includes an internal head with a central plate 
having a threaded hole adapted to receive a threaded 
rod. The hole is extruded from the plate and has rolled 

30 internal threads matching the external threads of the 
rod. When the rod Is threaded In the hole, it is main- 
tained perpendicular to the plate. 
[0009] The internal head includes, along parallel 
edges, upturned edges designed to seat under the 

35 Inturned edges of the strut legs. Opposite parallel edges 
of the Internal head are provided with angular symmet- 
rical flanges having sloping edges adapted to pilot and 
center the Internal head within the strut. Projecting 
upwardly from the center of the flanges are flange 

40 extensions which each include a pressed out projection 
or pintle. The pintles include sloping or wedge exterior 
surfaces. 

[0010] The external head is also formed from a plate 
which includes a centered slot extending transversely of 

45 the strut and which accommodates the threaded rod. 
The external head includes stiffening flanges with the 
lateral flanges parallel to the slot and transverse the 
strut including seats for centering the external head on 
the inside surfaces of the external turned portion of the 

50 strut legs. This enables the external head to be cen- 
tered and seated easily when clamped, and yet be free 
to slide or move when undamped. The lateral flanges 
also include flange extensions, each of which has a slot. 
The flange extension slots are parallel to each other. 

55 The flange extensions of the external head telescope 
over the flange extensions of the internal head, and the 
sloping or wedge surface slightly separates the slotted 
flange extensions of the external head until the projec- 
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tions or pintles snap into the slots. The two heads are 
then connected for relative pivoting movement and lim- 
ited separating and closing movement. The limitation of 
the separating movement is the length of the slots in the 
external head flange extensions. With the rod secured 
to the internal head and projecting through the slot in 
the external head, the relative pivoting movement is lim- 
ited by the length of the transverse slot in the external 
head central plate. 

[001 1 ] In assembly, a lock nut may be threaded on the 
end of a threaded rod, allowing room to the rod end. The 
assembled head is then threaded on the rod end, with 
the rod passing through the external head slot and 
being threaded in the threaded hole in the inner head. 
The assembly may then be inserted in the strut simply 
by rocking the rod to one side, enabling the inner head 
to be Inserted through the strut opening and then 
rocked back to a centered position. The flange edge on 
the internal head pilots and centers the head inside the 
strut. The limited rocking movement between the two 
heads enables this ease of insertion without interfer- 
ence. The rod may be adjusted axially to bear against 
the bottom of the strut or go through a hole in the bottom 
of the strut. With the lock nut loose, this may be accom- 
plished simply by turning the rod. With the lock nut 
loose, the assembly may also slide along the strut to 
any desired location. 

[0012] When in the desired location, the lock nut is 
simply tightened. The pilot flanges on the inner head, 
and the seats on the flanges of the outer head ensure 
that the two heads properly seat on and grip the 
inturned edges of the strut legs, and the external turned 
portion, respectively The clamping and proper seating 
is obtained with a few turns of the look nut. When 
clamped, substantial loading of the rod with respect to 
the strut is obtainable in either axial direction. 
[0013] To the accomplishment of the foregoing and 
related ends, the invention then comprises the features 
hereinafter fully described and particularly pointed out 
in the claims, the following description and the annexed 
drawings setting forth in detail certain illustrative 
embodiments of the invention, these being indicative, 
however, of but a few of the various ways in which the 
principles of the invention may be employed. 

BRIEF DESCRIPTION QF THE DRAWINGS 

[0014] 

Figure 1 is an assembled perspective view of the 
two parts of the rod connector of the present inven- 
tion; 

Figure 2 is a similar view showing the rod assem- 
bled and the rocking capability of the external head; 
Figure 3 is a similar view showing the rod clamped 
to the strut; 

Figure 4 is a fragmentary transverse section 
through the assembly taken substantially through 



the center of the strut as shown from the line 4-4 of 
Rgure 3; 

Rgures 5-7 are sequence views on a reduced scale 
of the insertion and clamping process; 
5 Rgure 8 is a similar view showing the rod adjusted; 
and 

Figure 9 is a view like Figure 7 but showing the strut 
inverted and rod projecting downwardly. 

10 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 5] Referring initially to Figures 1 -3, it will be seen 
that the connector assembly is shown generally at 10 

15 and is an assembly of an interior part or head 1 2 and an 
exterior part or head 14. The purpose of the connector 
is to secure firmly a threaded rod 16 seen in Figures 2 
and 3 to the strut 18 seen in Figure 3. 
[0016] As indicated most clearly in Figure 3, the strut 

20 18 is channel-shape or U-shape and includes a back 
20, parallel legs 21 and 22 extending from the back, with 
the legs being inturned or curved in the open fold or roll 
seen at 24 and 25, respectively, each terminating in 
inturned edges seen at 26 and 27, respectively The 

25 legs are thus in the form of continuous inturned hooks. 
The struts may be several meters long and may be used 
in a wide variety of construction arrangements. The 
struts normally support a wide variety of utilities with 
various types of fasteners which fit within the more nar- 

30 row open side of the strut formed by the inturned legs. 
[001 7] Referring now additionally to Figure 4, it will be 
seen that the inner part or head 12 includes a central 
plate 30 with an extruded central hole 31 having internal 
rolled threads 32. The internal threads 32 in the hole 31 

35 match the external threads 33 on the threaded rod 1 6. 
The central plate 30 of the interior head or part 1 2 is 
generally rectangular and is designed to span beneath 
the leg edges 26 and 27. The parallel end edges of the 
plate 30 are upturned as indicated at 35 and 36 to fit 

40 beneath and engage the strut leg edges. The bottom 
head also includes transverse or lateral flanges seen at 
38 and 39, each of which includes symmetrical sloping 
edges 40 and 41 . At the apex of such edges, there is 
provided an upwardly extending flange extension as 

45 seen at 42 and 43, for the lateral flanges 38 and 39, 
respectively. The flange extensions are each provided 
with a press-out forming a pintle indicated at 45 and 46, 
respectively The press-outs are symmetrical, and each 
includes a sloping outer surface 47. The upturned 

50 edges 35 and 36 together with the flanges 38 and 39 
and the sloping symmetrical surfaces thereof provide an 
extremely rigid and string interior part or head. 
[001 8] The outer or exterior part or head 1 4 is also sig- 
nificantly rigid and includes a central rectangular plate 

55 48 which is provided with an elongated central slot 49 
which extends transversely of the strut but lengthwise of 
the plate. The plate is designed rigidly to span the exte- 
rior of the strut between the exterior of the legs. 



3 



5 



EP 0 950 821 A1 



[001 9] The exterior port is provided with sloping stiff- 
ening flanges 52 and 53 at each end which terminate in 
downturned relatively short flange edges seen at 54 
and 55. The longer side of the rectangle is closed by 
sloping flanges 57 and 58 which terminate in down- 
wardly extending edges or skirts 59 and 60. These 
sl^irts form stiffening flanges extending transversely of 
the strut, and each includes a flange extension seen at 
62 and 63 which include slots 63 and 64, respectively, 
which are slightly wider than the press-out or pintles 45 
and 46. 

[0020] The flange extensions 62 and 63 are designed 
to telescope over the flange extensions 42 and 43 of the 
inner head, and the wedge surfaces 47 cause such 
extensions to separate slightly enabling the press-out or 
pintle to snap into the respective slot of the exterior 
head. In this manner, the two parts are then assembled 
as in Figures 1 -4. 

[0021] It is noted that the edges of the skirts 59 and 
60 of the exterior part are provided with concave seats 
seen at 66 and 67 seen in Figures 2 and 3 on each side. 
These surfaces are designed to mate with and engage 
the interior or inner part of the exterior curvature of the 
legs of the strut seating and centering the assembly 
therebetween. It is noted also that the symmetrical 
angular edges 40 and 41 of the interior part or head also 
are designed to engage the interior edges of the strut 
legs so that the interior part is automatically piloted and 
centered between Die legs when clamping pressure is 
applied. The parts, when snapped together as in Figure 
1, form the connector assembly 10. The exterior part 
may then move with respect to the interior part to the 
extent of the slot in the flange extensions on the exterior 
part. The exterior part may also pivot with respect to the 
interior part. 

[0022] In the assembly process, a lock nut shown at 
70 is threaded on the rod allowing some room to the end 
of the rod. The rod 16 with the lock nut thereon is then 
inserted through slot 49 and threaded into the hole 31 
securing the inner part or head to the rod. This forms an 
assembly on the end of a rod section which comprises 
the rod, lock nut, and the assembly of the inner and 
outer heads. In some assemblies, the end of the 
threaded rod may be blocked against turning with 
respect to the inner part 12 by a suitable thread defor- 
mation, for example. This assembly becomes a connec- 
tor system and may be sold as such. 
[0023] With the assembly the relative rocking move- 
ment of the exterior part 14 with respect to the interior 
part is limited by the length of the slot 49. The separat- 
ing or closing movement of the two parts is, however, 
still limited only by the length of the slots 63 and 64 and 
the position of the lock nut. 

[0024] Referring now to Figures 5 and 6, the assembly 
of the rod and connector system to the strut is illus- 
trated. The rod and the assembly thereon is rocked or 
tilted toward the left as seen in Figure 5, so that the left 
hand edge of the inner part slips under the left hand leg 



edge of the strut. The exterior part rocks to a cleared 
position as seen, enabling the entire interior part or 
head to be inserted through the slot by the canting of 
both the interior part and the rod 16. When the right 

5 hand edge of the inner part clears the right hand leg 
edge of the strut as seen in Figure 6, the assembly may 
then rock back to the position seen in Figure 7. As the 
lock nut 70 is tightened, the parts move together, and 
the piloting or seating edges 40 and 41 of the inner part 

10 center the inner part between the inturned strut leg 
edges. The pilot seats 66 and 67 of the outer part or 
head also ensure that the outer pert is centered 
between the exterior of the legs. The tightening of the 
lock nut 70 locks the assembly in place with the rod pro- 

is jecting from the assembly as shown. Before the final 
tightening of the assembly, the assembly may be posi- 
tioned anywhere along the strut and is easily slid along 
the strut to the desired location. Also, the rod itself may 
be adjusted axially As illustrated in Figure 4, the bottom 

20 of the strut may be provided with a series of holes indi- 
cated at 72. Accordingly, the threaded rod may be 
adjusted to extend through such holes, or it may be 
adjusted to abut against the bottom wall of the strut as 
seen in Figure 8. 

25 [0025] In comparing Figures 9 and 7, for example, it 
will be seen that the strut 18 illustrated is inverted. In 
Figure 7, the open side of the strut faces upwardly, and 
the rod 16 extends upwardly and may support a down- 
wardly pressing load. In Figure 9 however, the rod 16 

30 extends downwardly and may support a hanging load. 
Whether the load on the rod is compressive or tensile, 
optimum loads are obtainable in either axial direction of 
the rod. 

[0026] To adjust the connector longitudinally of the 

35 Strut, the lock nut may be partially closed or tightened 
and the assembly moved along the strut before being 
finally tightened in the desired location. 
[0027] It can now be seen that with the connection of 
the present invention, the connection can be made with- 

40 out inserting separate parts into the interior of the chan- 
nel, and the assembly does not require to be threaded 
in from the end of the strut. The relative pivoting move- 
ment of the exterior part with respect to the interior part 
and the rod enables the assembly to be inserted quickly 

45 through the restricted opening of the strut and adjusted 
and quickly locked in place. The flanges or seats on the 
two heads ensure that the two heads properly seat on 
and grip the inturned edges of the strut legs and the 
external turned portion of the legs. When clamped, a 

50 substantial loading of the rod with respect to the strut is 
obtainable in either axial direction of the rod. 
[0028] To the accomplishment of the foregoing and 
related ends, the invention then comprises the features 
particularly pointed out in the claims, these being indic- 

55 ative, however, of but a few of the various ways in which 
the principles of the invention may be employed. 
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Claims 

1 . A rod connector for a U-shape strut having legs witii 
inturned edges including an internal head, a pro- 
jecting rod secured to said head, the internal head 
being shaped to seat and center on the inturned 
edges internally of the strut, an external head rela- 
tively movable with respect to the internal head 
through which the rod extends and from which it 
projects, said external head being shaped to seat 
and center externally on the turned portion of the 
legs, and means to clamp the two heads together 
generally parallel to each other gripping the exter- 
nal turned portion and the inturned edges of the 
legs of the strut therebetween while SL43porting and 
connecting the rod to the strut. 

2. A rod connector as set forth in claim 1 wherein said 
internal head includes a threaded hole, said rod 
being threaded in and secured to said hole. 

3. A rod connector as set forth in claim 2 wherein said 
internal and external heads are formed of sheet 
metal plates. 

4. A rod connector as set forth in claim 3 wherein said 
threaded hole is extruded and provided wifh rolled 
internal threads matching those of the rod. 

5. A rod connector as set forth in claim 1 wherein said 
internal head and said external head are connected 
to each other for limited relative pivoting movement 
when undamped. 

6. A rod connector as set forth in claim 1 wherein said 
internal and external heads are connected to each 
other for limited relative separating and closing 
movement. 

7. A rod connector as set forth in claim 1 wherein said 
internal head and said external head are connected 
to each other for both limited relative pivoting move- 
ment when undamped and for limited relative sep- 
arating and closing movement. 

8. A rod connector as set forth in claim 5 including a 
slot in said external head through which said 
threaded rod projects accommodating said external 
head for limited pivoting movement with respect to 
said rod and internal head. 

9. A rod connector as set forth in claim 5 wherein said 
internal and external heads are formed of sheet 
metal plates, which include flanges for strength, 
each including flange extensions forming the con- 
nection between the two heads. 

10. A rod connector as set forth in claim 9 wherein the 



flange extensions of one head include parallel slots, 
while the other includes snap-in pintle. 

11. A rod connector as set forth in claim 9 wherein said 
5 flanges include shaped edges for centering the 

heads with respect to the strut. 

12. A rod connector as set forth in claim 2 induding a 
lock nut threaded on said rod adapted to bear 

10 against tlie external head when tightened. 

13. A rod connector as, set forth in claim 12 including 
means responsive to limited loosening of said nut to 
adjust the connector along the strut or to insert or 

15 remove the connector with respect to the strut. 

14. A rod connector as set forth in claim 1 induding a 
threaded rod threaded into said internal head, and 
a lock nut on said threaded rod operative to clamp 

20 the two heads together when the internal head is 
inserted in the strut. 

15. A rod connector as set forth in claim 1 including in 
combination the strut against which the connector 

25 is clamped to achieve rod loading in either axial 
direction of the rod. 

1 6. A method of securing a threaded rod to a strut hav- 
ing inturned legs and a restricted opening, assem- 

30 bling an inner and outer part to each other, while 
permitting limited relative tilting and separation, 
securing the parts to the rod, tilting the rod and 
inner part to insert the inner part into the restricted 
opening of the strut, the limited tilting of the outer 
35 part providing dearance for the Insertion of the 
Inner part, and then clamping the parts together 
with the strut legs therebetween to clamp the rod to 
the strut. 

40 1 7. A method as set forth in claim 1 6 including the step 
of providing the outer part with a slot, permitting yet 
limiting Hie tilting of the outer part with respect to 
the threaded rod. 

45 1 8. A method as set forth in claim 1 7 including the step 
of utilizing a lock nut on the threaded rod to lock the 
parts together. 

1 9. A method as set forth in claim 1 8 including the step 
50 of providing both parts with centering seats to 
center the parts on the strut legs as they are 
damped. 
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